patches represent the main infection route for Yersinia enterocolitica. In this study transmission and scanning electron microscopy have shown that only a small fraction of bacteria present in the lumen adhere to the follicleassociated murine epithelium with no discernible preference for either M Control mice inoculated with pure medium were killed after 90 minutes. Another group of 10 mice was used in a parallel experiment for inoculation with plasmidless bacteria.
Specimen preparation, fixation, and dehydration were carried out as described for scanning electron microscopy. The dehydrated tissue was transferred to propylene oxide and embedded in Epon 812 resin (Serva, Heidelberg, FRG). Semithin sections (0-5 itm) were mounted on glass slides and stained with toluidine blue for quick evaluation. Ultra-thin sections (50 nm) were picked up on copper grids and stained with uranyl acetate and lead citrate. Specimens were examined with a Philips 410 transmission electron microscope at 80 kV.
The specimens from control animals were processed in parallel to ensure that the animals had not been infected and that the Peyer's patches were intact.
Results
In the normal murine ileum of control mice, M cells could be well recognised by scanning electron microscopy as characteristic depressions in the brush border ofthe follicle associated epithelium (Fig 1) . In the infected mice, along with the typical retracted M cells, another form of M cells was observed which indicated their phagocytic capability. These M cells were extending their pseudopodes into the lumen and engulfing luminal particles (Figs 2 and 3) .
Numerous bacteria were found in the close vicinity of the brush border of the Peyer's patches as well as of the neighbouring villi; adhesion by pathogenic (Fig 4) and apathogenic (Fig 3) strains, however, was only seldom observed.
Bacteria adhering to the epithelium of Peyer's patches were distributed randomly, without any selective association with M cells (Fig 2) . This random distribution and rare adhesion to the epithelium was also observed after infection with the plasmid-bearing pathogenic strain. The adherent bacteria did not exhibit the capability of invading the absorptive epithelial cells (Fig 2) . The recently published work on a pathogenic strain of Y enterocolitica3 showed the proliferation of bacteria beneath the M cells within 19 hours of infection. By contrast, no proliferation was observed in the case of apathogenic bacteria. Indeed, no plasmidless bacteria were found under the dome epithelium, indicating that the organisms transported through the M cells were immediately eliminated or transported from the site of entry.
Discussion
The initial interaction of Y enterocolitica with the ileal wall can be divided operationally into the adhesion-invasion phase, involving cells of the gut epithelium, and the proliferationelimination phase, resulting from the interaction with the lamina propria cells.
Several lines of evidence in vitro,7 818 and indirect evidence in vivo''9 indicate that the adhesion-invasion proceeds similarly in both plasmidless and plasmid bearing bacteria. The following step, however, is distinctly different: the plasmid-bearing bacteria proliferate, while the plasmidless organisms are eliminated.
Therefore, in the present work a plasmidless, non-pathogenic Yersinia strain of serotype 08 was chosen for investigation ofthe initial binding and invasion of Peyer's patches. This strain does not cause epithelial lesions and permits the interaction of bacteria with the intact epithelium to be followed.
The present work shows that the investigated strain randomly adheres to the epithelial cells of the Peyer's patches and that the bacteria adhering to the M cells are taken up and transported into the lamina propria. No invasion of absorptive epithelial cells was detected. The lack of selective binding to M cells is concluded from the 
